Analysis of the Ac promoter: structure and regulation.
The Ac-encoded transposase, a factor that is essential for the mobility of the Ac element, is expressed under the control of a promoter that lacks a conventional TATA box. The regulation of this promoter is poorly understood. We have analyzed Ac promoter structure and activity, both in vitro and in vivo, using transgenic tobacco plants and cell suspensions. A deletion analysis of the Ac 5' region showed that the minimal promoter is located within 70 bp of the major transcription initiation site (at position 334). The minimal promoter includes the sequence TAAGAAATA at position 294 303, i.e., about 30 nucleotides upstream from the transcription start site. This sequence binds specifically to the TATA-binding protein (TBP), suggesting that it is functional as a TATA box. The regulation of the Ac promoter was studied throughout plant development. Levels of Ac mRNA were low in all tissues studied, with higher expression being observed in dividing cells. In order to test whether Ac promoter is regulated during the cell cycle, a tobacco cell suspension transformed with Ac, was grown synchronously. No differences were found in Ac mRNA levels between cells in S, G2, M, or G1 phases; however, expression was lower in the stationary phase. We conclude that Ac promoter is not cell-cycle regulated but is expressed at a higher level in dividing cells. The possible relationship between promoter features and the regulation of Ac element transposition is discussed.